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Introduction

In 1981 the Division of Air Pollution of the I11inois Environmental
Protection Agency (IEPA), was alerted to the increase in airborne lead
in the Granite City area. Information from air pollution monitors and
meteorological data indicated the source of the airborne lead was in the
direction of a secondary lead smelter (Taracorp Industries) and an
adjacent recycling industry (St. Louis Lead Recyclers). It was this
increase in airborne lead which brought about a more comprehensive
investigation into the lead contamination in this area. One portion of
the investigation was to determine if the three-acre storage pile of
broken batteries, blast furnace slag and other lead waste products was

causing any contamination to the soils or groundwater.

The initial groundwater study began in October of 1982 when Taracorp, at
the request of the Agency, installed four monitoring wells (G101-G104).
Chemical analysis of soil samples at Boring 1 (Gl01l) showed a significantly

high concentration of lead at the 14-15.5 foot depth.

Boring 1 (G101) Sample Depth Lead Present in ppm*
4 - 5,5 ft, 43.0
(data in feet 9 - 10.5 ft. 51.0
below ground 14 - 15.5 ft, 2700.C
surface) 19 - 20.5 ft. 43.0
24 -~ 25.5 ft. 14.0
29 - 30.5 ft. 13.0

*| ead levels were analyzed in the laboratory by an acid digest test,

which indicates total lead present in the soil samples.
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Groundwater samples taken on November 16, 1982, also indicated elevated
Jead levels of 0.05 ppm from the downgradient monitor well Gl04. The
information indicated a need for more soil and groundwater sampling.
(The integrity of these samples were later questioned because the
samples were not field filtered and were discarded as invalid.! In Culy
of 1983, the IEPA's drill rig team installed eight additional borings,

the data of which, is the bulk of this report.

Location

Granite city is located in the southwestern portion of Madison County.
[t lies in the broad valley of the Mississippi River known as the
American Bottoms (figure 1). The focus of this investigation was on and

around the property of Taracorp Industries in Granite City (figure 2).

Geology of the Granite City Area

Granite City lies in the Mississippi Flood Plain known As the American
Bottoms. Unconsolidated sediments of the valley consists of a poorly
sorted, silty river lain deposit called alluvium. Thickness varies but
can range from absent, where the river has been actively eroding, to 75
feet thick. Below this lies voluminous deposits of sediments deposited
by meltwaters from the glaciers during the Pleistokcene Epoch. These
sediments, called valley train deposits, consist mostly of well sorted
sands and gravels. The total thickness of the unconsolidated sediment

at Granite City is between 100 and 120 feet thick (figure 3).



Underlying these unconsolidated deposits lies the bedrock surface

consisting of-Mississippian and Pennsylvanian Age rocks (figure 4). The
width of the Mississippi Flood plain at the American Bottoms is due in

part to the ease in erodability of the Pennsylvanian Age bedrock, which

is currently found in the eastern portion of the Bottoms. Up and downstream
of the American Bottoms the River crosses over the more resistant limestone
that occurs in the present day Mississippi'River channel at an area

known as Chain of Rocks.

The sediment encountered while drilling was alluvium consisting of
poorly sorted, fine grain sands with some clay stringers throughout. In
general, grain sizes increased with depth (see figure 6 and Appendix b).
Man made deposits, noted as fill material, were also found at three of

the four boring locations ranging in thickness from one to six feet.

Groundwater Conditions in the American Bottoms

The major aquifer of this area includes both the alluvium and the
glacial outwash. It was this prolific water supply that provided the
area with a valuable resource for growth and expansion. Water could be
cheaply obtained and was of better quality than water from the deeper

bedrock aquifer.
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(Taken from Emmons. ISWS, circular 134, fig. 1, p.2, 1979).
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The groundwater occurs in this area under watertable and leaky artesian & 4

conditions. Leaky artesian conditions are most common and exist due
to the low permeable fine grained alluvium over the more permeable
coarse grained 'valley-train deposits. The groundwater in the lower
coarser valley-train deposits is not totally confined by the alluvium,
hence the name leaky artesian. Water-table conditions occur when;

the alluvium is missing, or the top of the zone of saturation is in
the valley-train deposits, or the water is unconfined due to pumping

and the occurence of a deep cone of depression.

Recharge of this aquifer is mainly from rainfall seepage and percolation
from the Mississippi River and its tributaries traversing the Bottoms.
There is very little runoff due to the low relief in this area and most

of the rainfall will either seep into the ground or evaporate.

Water Table Fluctuations

Prior to the settlement and industrialization of the East St. Louis

Area, the water table was very near the surface. The water table

would flucuate in response to various changes in rainfall and river
levels, and would frequently be highest in May and the lowest in December.
Because of poor drainage and recurrent flooding, levies and drainage

ditches were built to help dewater the area for development.

With the onset of rapid industrialization at the turn of the century,

pumpage of the shallow aquifer began to increase. From 1900 to 1956

e -~
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groundwater pumpage rose from 2.1 million gallons per day (mgd) to 111.0
mgd. The increase pumpage plus the drought between 1952-1956 caused
water levels around the major industrial areas to drop drastically.

This was especially true in the Granite City Area when in 1956 water
levels dropped to an all time low of 345 feet above mean sea level (ms1).
This was a difference of 55 feet from the previous recorded elevations
of 400 feet (msl1). Granite City Steel, which was the major groundwater
user in this area, abandoned its well in 1957 and began obtaining water
from the Mississippi River. As a result of this pumpage reduction, the

water table began to rise.

1956 1960 1961 1962 1971 1977

Total pumpage (mgd)

for the Granite City 30.1 7.9 8.8 9.5 6.9 8.8

Area

Current water levels from monitor wells installed by the Agency in the

vicinity of Taracorp, showed levels back up to the previous recorded

elevations of 400 feet (msl1) (Table 1).

The general flow of the groundwater is toward the Mississippi River.
However, pumpage of the shallow aquifer has reversed the flow in many
areas causing the water to flow toward the pumping wells. Present water

level data at Taracorp shows movement toward the west and south.



Water Elevations of Monitoring Wells
at Granite City/Taracorp

Dates Water Levels Collected

Monitor Surface Top of TOC
Point  Elevation Casing (TOC) Elevation 11-16-82 1-26-83 2-28-83 6-29-83 8-1-83 8-24-83 10-11-83
G101 418.9 3.0 421.9 M 399.3 402.8 402.9 404.2 -- 402.7 401.9
G102 414.0 3.3 417.3 M 399.2 401.7 401.6 402.2 -- 399.7 398.7
G103 414.6 3.0 417.6 M 398.8 402.15 401.9 402.7 -- 400.4 399.2
G104 417.8 3.0 420.8 M 397.7 400.5' 400.6 401.7 -- 400.1 399.0
G155 425.94 2.93 428.87 P 402.07 401.29 399.97
G15D 426.05 2.94 428.99 P 402.09 401.30 399.89
G16S 421.12 2.88 424.00 P 402.00 Dry Dry
Gl6D 421.10 2.83 423.93 P 402.03 401.15 399.83
G17S 419.06 2.01 421.07 P 404.77 404.58 403.27
G17D 419.07 2.90 421.97 P 402.97 400.99 399.67
G18S 419.94 2.94 422.88 P 402.08 401.10 399.98
G18D 420.00 1.88 421.88 P 401.58 400.63 399.28
M = Metal pipe P = PVC pipe
SO:tk/38

TABLE 1
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Methods of Investigation

In July of 1983, eight monitor wells were installed by the IEPA's
dril]fng team. The entire study was done using a CME 55 dril) rig with
a 3 1/4 inch inside diameter hollow stem auger. Within the auger either
a primary or secondary sampling device was used to retrieve a continuous
soil sample for geologic interpretation and chemical analysis. The
primary sampler is the CME five foot continuous sampler consisting of a
3 inch diameter split tube with a tapered cutting head. This sampler
retrieves a2 2 1/4 inch diameter nearly undisturbed continuous sample and
is indicated on the boring logs by the initials CS. The Standard Lunac
Split Spoon was the secondary sampler used. This sémp1er is 2 2 inch
diameter split tube that retrieves a 1 3/8 inch disturbed soil sample up
to 18 inches long. Samples were obtained in accordance with ASTM

Standards D-1586 and is indicated on the boring logs by the initials SS.

Soil samples were removed from the sampler at the site and split length-
wise. A visual description of the soil was made and a cdmposite sample
was taken from the center of the core and placed in an 8 oz..glass jar

for chemical analysis. Sampling intervals are indicated on the logs by

S1s Sp etc.

Four sets of monitor wells with two wells per set were installed at four
locations on Taracorp Industries' property (figure 2). At each location
a shallow well was installed at the water table which is indicated by

the letter S after the well number on the boring log and the monitor

-1[—
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well construction sheet. Three to five feet from the shallow well a
second well was installed. This well was drilled to a depth 10-15 feet
deeper than the shallow well and is indicated on the boring logs and

monitor well construction sheets by the letter D after the well number.

Chemical Analysis of Groundwater Samples

The chemical analyses of groundwater samples collected from monitor
wells at Taracorp were compared to the [11inois General Use Water
Quality Standards (35 I11. Adm. Code 302.208), (see table 2). Monitor
wells G101 through G104 were sampled in January, February, June,
August, and November of 1983. Wells e15§ through G18D were installed
in July of 1983 with samples taken in August and November only. (See

Appendix A for water analysis data.) Cpnstjtuents which averaged

consistently above the Water Quality Standards were: iron, manganese,
aﬁd residue on evaportation (ROE) in Gl10l; boron and ROE in G102;
manganese, ROE, andsBulfate in G17S; iron and ROE in Gl7D§ and cadmium,
chloride, fluoride, iron, manganese, nickel, ROE, si]ver, sg{fgtg, and
zinc in G18D. Averages could not be determined for G155, G18S and

G16S due to lack of sufficient water in the monitor wells. All other
wells showed no significant averages above the Water Quality Standards

or only one sample was over the Standards and, therefore, could not

be averaged.

A comparison of the monitor wells showed groundwater samples from
G101 ten times higherg in arsenic. The concentrations, however, were

not above the Standard of 1.0 mg/1 of arsenic. Iron and manganese



General Use Water Quality Standards
(35 I11inois Administrative Code 302.208)

Constttuent

Arsenic (total
Boron (total)
Cadmium (total)
Chloride
Chromium (total)
Copper (total)
Fluoride

Iron (total)

Lead (total)
Manganese (total)
Nickel (total)
Residue on Evaporation
Silver (total)
Sulfate

Zinc

SO:mks:16/47

TABLE 2

Concentration
in mg/1

1.0
1.0
0.05
500.0
1.0
0.02
1.4
1.0

1.0
1.0
1000.0
0.005
500.0
1.0
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were also significantly higher in monitor well G101. The greater
concentrations of arsenic, manganese, and iron in this well could be

due to it's location near the waste pile.

Groundwater samples containing high amounts of boron, iron, manganese,
ROE, and sulfate were somewhat expected due to the sites location in
an old highly industrial area. However, these constituents are of

low toxicity and are not considered hazardous at these levels.

Of most concern is the very high cadmium levels in G18D and G18S.

Water samples collected from G18D on 8/24/83 and 10/11/83 showed
cadmium levels of 17.0 ppm and 13.0 ppm respectively and 0.12 ppm

from G185 on 8/24/83. The very high levels of cadmium in the ground-
water could be the result of the wells location to the waste pile and
the battery breaking operations which allowed some of the acid from the
batteries to seep into the ground. The acid would lTower the pH causing
the release of various metals, such as cadmium, that are in the soil.

These metals could then be leached into the groundwater.

A study by the Oak Ridge National Laboratory on the effects of cadmium
found background levels are normally low (0.4 ppm amd less for soils
and less than 1.0 ppb for open rural waters). The highest levels of
cadmium were found in areas of heavy industry with soil concentrations

between 10-100 ppm and surface waters between 1-100 ppb.

_/"‘
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Cadmium is a major environmental concern because it is a cummulative
poison. Levels of cadmium increase in the body with age and build up
mainly in the liver and kidneys. In the soil, cadmium is taken up by
food chain crops which directly increases the dietary cadmium levels in
animals and humans. Levels as low as 2-5 ppm in the diet are harmful
to animals. Further testing of soils and gardens in the area should

confirm if there is any problem.

High nickel levels were reported for well G18D. This is a good indicator
of the site's contamination to the groundwater. In most groundwaters,
nickel has not been identified. So when it is present it is most

likely due to industrial poliution. Water samples collected from G18D

on 8/24/83 and 10/11/83 showed levels of 2.5 ppm and 1.6'33? respectively.
In the United States the average concentration of nickel in public water

supplies is 4.8 ppb. Nickel has relatively low toxicity and there is no

evidence that it is carcinogenic in animals from oral or cutaneous exposure.

The groundwater contamination that occurs at wells G18S and G18D does
not appear, at this time, to have migrated from Taracorp's property.
Evidence of this is indicated by the chemical analysis of water samples
from monitor wells G101 through G17D. Neither cadmium or nickel was
detected in any of the water samples tested from these wells. Metal
levels should be monitored closely in the future to insure that the
contamination is not leaving the site and all monitor wells should
continue to be monitored for arsenic, boron, cadmium, chloride, iron,

lead, manganese, nickel, ROE, sulfate and zinc.

-/5.
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[
Chemical AnalysAds of Soil Samples

Soil samples taken from borings drilled at this site were tested for

five metals; arsenic, antimony, lead, zinc, and magnesium. (see table 3).
The samples were analyzed by an acid digest test which indicates the

total metal content of a soil. This does not indicate the amount of

free or soluable metal present which is used in determining the metals

mobility through the soil or toxicity-to plants and animals.
Since there are no formal standards for the allowable concentrations of
metals in soils, common ranges and means were used to identify above

normal levels,

Common Metal Ranges and Means for Soils

Common Range Common Mean
Element for soils in ppm for soils in ppm
Arsenic 1.0 - 50.0 5.0
Antimony 1.0 - 200.0 No Data
Lead 2.0 - 200.0 - 10.0
Mangnesium 600.0 - 6,000.0 5,000.0
Zinc 10.0 - 300.0 50.0

Soil chemistry varies due to differences in climate, vegetation, topography,
‘the geologic parent material, and the geographic location (agricultural
vs. industrial). It is for this reason that the common ranges for

metals in soils has such a wide variation of concentrations.

/¢ -



Chemical Analysys of Soil Samples for Granite City/Taracorp

Boring No. Sample No./depth analysis in p.p.m.
in feet Arsenic  Antimony Lead Zinc Magnesium

As Sb Pb In Mg

B-5 S- 1/ 2.5- 4.0 10 4.0 520 92 2700
S- 3/ 5.5- 7.0 6.4 1.0 96 50 1900

S- 5/ 8.5-10.0 7.1 1 60 53 5500

S- 7/11.5-13.0 4.6 1 13 39 5500

S- 9/14.5-16.0 2.6 1 9 30 4000
S-11/17.5-19.0 2.5 1 11 29 3600
$-13/20.5-22.0 1.7 1 18 22 1600
$-15/23.5-25.0 2.8 1 10 29 2300

B-6 S- 1/ 0.C- 5.0 6.1 13.0 290 2200 1200
S- 3/ 7.5-10.0 8.0 1.0 27 120 6500

S- 5/11.5-13.0 5.6 1 22 120 6000

S- 7/14.5-16.0 11.0 2 510 100 7000

S- 9/17.5-19.0 2.5 1 14 38 5000
S-11/20.0-22.0 2.1 1 67 29 2600
S-13/24.5-27.0 1.5 1 8 23 1500
S-15/30.0-33.0 1.3 1 7 20 1300

B-7 S- 1/ 3.5- 5.0 150 20 15 580 1700
S- 3/ 7.2- 8.7 80 20 25 65 6000

S- 5/10.0-11.5 - 8.6 1 22 65 7500

S- 7/14.5-16.0 8.6 2 230 58 7000

S- 9/17.5-19.0 3.2 1 37 50 5500
S-11/20.5-22.0 3.4 1 33 41 5500
$-13/30.0-33.8 6.0 1 22 67 6500

B-8 S- 1/ 2.5- 5.0 40 5 150 27 7500
S- 2/ 5.0- 6.4 30 2 70 37 1300

S- 3/ 6.4-10.0 8 1 15 74 1400

S- 4/10.0-10.8 12 3 120 39 350

S- 5/10.8-11.5 7.9 1 110 120 3000

S- 6/11.5-13.0 6.6 1 22 140 2500

S« 7/13.0-14.5 5.6 1 21 140 1600

S- 8/14.5-16.0 6.4 1 15 100 1400

S- 9/16.0-17.5 6.1 1 18 100 1500
$-10/17.5-19.0 2.8 1 11 29 1100
$-11/19.0-20.5 2.7 1 10 26 950
$-12/20.5-22.0 2.7 1 14 27 1000
$-13/20.0-25.0 5.3 1 63 82 1500
$-14/25.0-27.5 3.8 1 23 250 2900
$-15/27.5-30 3.2 1 18 33 3000
S-16/30.0-32.5 4.4 1 33 58 3800
$-17/32.5-35 5.1 1 48 71 4000

SO:mks:16/49
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Lage—1+t

Discussion of the Results of the Soil Samples

Arsenic -- Thirty-eight out of forty soil samples tested fell within
the common range for arsenic of 1.0 to 50.0 ppm. The two samples
that were above the normal range were from boring number B-7 from
3.5 to 5.0 and 7.2 to 8.7 foot depth with concentrations of 150 ppm

and 80 ppm respectively.

The common mean concentration for arsenic in soils is 5.0 ppm. 57.5%
of the samples tested were above this common mean.

Antimony -- A1l soil samples tested at this site fell within the common
range of 1.0 to 200.0 ppm.

No data was available for the common mean concentration of antimony in
soils. However, the average concentrations of the soils analyzed for
antimony at this site were 2.6 ppm. Six of the forty samples analyzed

were above this average.

Lead -- Thirty-seven out of forty soil samples tested fell within the
common range for lead of 2.0 to 200.0 ppm. The three samples that were
above the common range were from; boring number B8-5 from 2.5 to 4.0
foot depth with 520 ppm, boring number B-6 from 14.5 to 16.0 foot depth
~with 510 ppm, and boring number B-7 from 14.5 to 16.0 foot depth with

230 ppm.

The common mean concentration for lead in soils is 10.0 ppm. 87.5%

of the samples tested were above this common mean.

-/8_
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Magnesium -- Thirty-six out of forty soil samples tested fell within
the common range for magnesium of 600.0 to 6,000.0 ppm. The four
samples that were above the common range were from; boring number
B-t from 14.5 to 16.0 foot depth with 7,000 ppm, boring number B-7
from 10.0 to 11.5 and 14.5 to 16.0 foot depth with 7,500 ppm and
7,000 ppm respectively, and boring number B-3 from 2.5 to 5.0 foot
depth with 7,500 ppm.

The common mean concentration for magnesium in soils is 5,000.0 ppm.

3.0% of the samples tested were above this common mean.

Zinc -- Thirty-eight of the forty soil sampies tested fell within the
common range for zinc of 10.0 to 300.0 ppm. The two samples that
were above the common range were from; boring number B-6 from 0.0

to 5.0 foot depth with 2,200 ppm, and boring number B-7 from 3.5 to
5.0 foot depth with 580 ppm.

The common mean concentrations for zinc in soils is 50.0 ppm. 52.5%

of the samples tested were above this common mean.

Conclusions and Recommendations

1. Groundwater samples from monitor wells G185 and G180 show ground-
water contamination from the secondary lead smelter, in particular,
the battery breaking operations. However, all other monitor wells
indicate that contamination has not migrated beyond Taracorp's

property.

VAR
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2. Very high concentrations of cadmium (as high as 17.0 ppm) were

PN

~

found in groundwater samples taken from monitor well  &i85—emd

G18D.

3. The high concentrations of cadmium found in the groundwater
was probably leached from the soils in this area. This leads
to the possibility of high cadmium concentrations in the soil.
In soils cadmium is readily taken up by plants and would directly
increase the dietary cadmium levels in animals and humans.

Levels as low as 2-5 ppm in the diet can be harmful.

4, Soil samples from the borings drilled at Taracorp were analyzed
for total arsenic, antimony, lead, mahgnesium and zinc. 200
chemical analyses were conducted. 94.5% of the samples fell
within the common ranges for each of these elements. The percent
of soil samples above the common mean concentrations were 57.5%
for arsenic, 87.5% for lead, 3.0% for magnesium, and 52.5% for

zinc.

5. A1l monitor wells should continue to be monitored for arsenic,
_boron, cadmium, chloride, iron, lead, manganese, nickel, residue
on evaporation (ROE), sulfate, and zinc. Also pH measurements
should be taken of the water samples at the time the samples

are collected.

6. Surface soils (the top two feet) and garden plants in the residential

areas near Taracorp should be analyzed for cadmium.

S0:mkb:16/29
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Appendix A

Chemical Analysis of Water Samples



PDates Samples Collected

Parameters

1-26-83 ' 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic 0.053 0.09 0.07" 0.071 0.070
Boron 0.7 0.7 0.7 0.8 0.8
Cadmium | 0.00 0.00 0.00 0.00 0.00
Chloride 58.0 66.0 61.0 59.0 66.0
Chromium (total) 0.00 0.00 0.00 0.00 0.00
Copper 0.00 0.01 0.0 0.0 0.0
Fluoride 0.7 0.6 0.7 0.7 0.6
Iron 53.0 53.0 0.7 4.9 49.0
Lead 0.0 0.0 0.0 0.0 0.05
Manganese 8.80 0.0 9.2 8.6 7.6
Nickel 0.0 0.0 0.0 0.0 0.0
Residue on Evaporation 1,208.0 * 1,358.0 1,114.0 1,097.0
Silver 0.C1 0.02 0.0 0.02 0.M0
Sulfate 431.0 439.0 535.0 420.0 390.0
Zinc 0.1 0.2 0.1 0.0 0.C

* Sample discarded before analysis.

Chemical Analysis of Water Samples in ppm for Monitor Well G101.

SO:tk/36



Parameters Pates Samples Collected

1-26-83 ' 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic 0.005 0.006 0.004 0.002 0.001
Boron 1.1 1.2 1.2 1.6 1.6
Cadmium * 0.00 0.0 0.00 0.00
Chloride 39:0 28.0 29.0 33.0 31.0
Chromium (total) 0.0 0.00 0.0 0.00 0.00
Copper 0.0 0.00 0.0 0.0 0.0
Fluoride 0.1 0.1 0.2 0.2 0.2
Iron 2.8 0.7 0.2 0.8 0.2
Lead 0.0 0.0 0.0 0.0 0.05
Manganese 1.9 0.0 0.23 0.76 1.06
Nickel 0.0 0.0 0.0 0.0 0.0
Residue on Evaporation 894.0 * 1,071.0 1,130.0 1,156.0
Silver 0.00 0.01 0.0 0.01 0.00
Sulfate 224.0 310.0 375.0 445.0 500.0
Zinc 0.1 0.1 0.1 0.0 0.0

* Not sampled.

Chemical

SO:tk/36

Analysis of Water Samples in ppm for Monitor Well G102.



Parameters PDates Samples Collected

1-26-83 . 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic 0.00) 0.00) 0.001 . 0.001 0.001
Boron 0.2 0.8 0.6 0.6 0.6
Cadmium | 0.00 0.00 0.0 0.00 0.00
Chloride 14.0 13.0 7.0 6.0 8.0
Chromium (total) 0.00 0.00 0.0 0.00 0.0
Copper 0.00 0.00 0.0 0.0 0.0
Fluoride 0.2 0.1 0.1 0.2 0.2
Iron 0.1 0.0 0.0 0.1 0.0
Lead 0.0 . 0.0 0.0 0.0 0.05
Manganese 0.53 0.0 0.10 0.02 0.02
Nickel 0.0 0.n 0.0 0.0 0.0
Residue on Evaporation 917.0 * 837.0 652.0 677.0
Silver 0.00 0.00 0.0 0.r0 0.C0
Sulfate 313.0 415.0 340.0 290.0 290.0
Zinc 0.0 0.1 0.2 0.0 0.0

*Sample discarded before analysis.

Chemical Analysis of llater Samples in ppm for Monitor Well G103.
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Parameters PDates Samples Collected

1-26-83 . 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic 0.001 0.002 0.003 0.004 0.002
Boron 0.1 0.5 0.3 0.3 0.2
Cadmium ' 0.0 * 0.0 0.0 0.0
Chloride 86.0 68.0 52.0 24.0 27.0
Chromium (total) 0.0 0.0 0.0 0.0 0.0
Copper 0.0 0.0 0.0 0.0 0.0
Fluoride 0.1 0.2 0.1 0.2 0.1
Iron 0.1 0.0 . 0.0 0.0 0.0
Lead 0.0 0.0 0.0 0.0 0.05
Manganese 2.1 0.0 0.10 0.05 0.02
Nickel 0.0 0.0 0.0 0.0 0.0
Residue on Evaporation 1,072.0 * 459.0 311.0 361.0
Silver 0.00 0,C0 0.0 0.00 0.00
Sulfate 347.0 155.0 134.0 100.0 123.0
Zinc 0.1 0.1 0.1 0.1 0.0

*Sample discarded before analysis.

Chemical Analysis of later Samples in ppm for Monitor Well G104.
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Parameters NDates Samples Collected

1-26-83 i 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic -- -- -- 0.000 dry
Boron -- -- -- 1.4 dry
Cadmium | -- -- -- 0.00 dry
Chloride -- -- -- 36.0 dry
Chromium (total) -- -- -- 0.00 dry
Copper -- -- - 0.0 dry
Fluoride -- -- -- 0.3 ==
Iron -- -- -- 0.1 dry
Lead -- -- -- 0.0 dry
Manganese -- -- -- 0.18 dry
Nickel -- -- -- 0.0 ==
Residue on Evaporation -- -- -- 929.0 dry
Silver -- -- -- 0.00 --
Sulfate -- -- -- 280.0 dry
Zinc -- -- -- 0.0 --
Chemical Analysis of Hater‘ Samples in ppm for Monitor Well G15S.
SO:tk/36



Parameters Dates Samples Collected

1-26-83 v 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic -- -- -- 0.000 0.001
Boron -- -- -- 0.9 1.0
Cadmium | - - . 0.0 0.03
Chloride -- -- -- 31.0 40.0
Chromium (total) - -- -- 0.0 0.0
Copper -- -- -- 0.0 0.03
Fluoride -- -- -- 0.5 0.5
Iron -- -- o= 0.0 0.0
Lead -- -- -- 0.0 0.05
Manganese -- -- -- 0.17 0.23
Nickel -- -- - 0.0 0.0
Residue on Evaporation -- -- - 715.0 661.0
Silver -- -- -- 0.00 0.00
Sulfate -- -- -~ 172.0 158.0
Zinc - -- - 0.1 0.0

Chemical Analysis of Water Samples in ppm for Monitor Well G15D.
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Parameters

Dates Samples Collected

1-26-83 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic Dry Dry
Boron Dry Dry
Cadmium Dry Dry
Chloride Dry Dry
Chromium (total) Dry Dry
Copper Dry Dry
Fluoride Dry Dry
Iron Dry Dry
Lead Dry Dry
Manganese ) Dry Dry
Nickel Dry Dry
Residue on Evaporation Dry Dry
Silver Dry Dry
Sulfate Dry Dry
Zinc Dry Dry

SO:tk/36

Chemical Analysis of Water Samples in ppm for Monitor Well



Parameters Dates Samples Collected

1-26-83 v 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic - - - 0.000 0.002
Boron -- -- -- 1.1 0.9
Cadmium -- -- -- 0.00 0.02
Chloride -- -- -- 55.0 49.0
Chromium (total) -- -- -- 0.0 0.0
Copper -- -- -- 0.0 0.04
Fluoride -- -- -- 0.4 0.3
Iron -- -- -- 0.0 0.0
Lead -- -- -- 0.0 0.05
Manganese -- -- -- | 0.63 0.70
Nickel =< -- -- 0.0 0.0
Residue on Evaporation -- -- -- 964.0 946 .0
Silver -- -- -- 0.00 0:00
Sulfate -- -- -~ 295.0 355.0
Zinc -- -- -- 0.1 0.0

SO:tk/36

Chemical Analysis of Water Samples in ppm for Monitor Well Gl6D.



Parameters Pates Samples Collected

1-26-83  + 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic -- -- -- 0.005 0.002
Boron -- -- -- 0.5 0.5
Cadmium -- -- -- 0.0 0.0
Chloride -- -- -- 129.0 108.0
Chromium (total) -- -- -- 0.0 0.0
Copper -- -- -- 0.0 0.0
Fluoride -- -- -- 0.8 0.9
Iron -- -- -- 2.5 0.0
Lead -- -- -- 0.0 0.05
Manganese -- -- -- 1.90 1.51
Nickel -- -- - 0.0 0.0
Residue on Evaporation -- - -- 1,324.0 1,306.0
Silver -~ -- - 0.00 0.00
Sulfate -- -- -- 570.0 575.0
Zinc -- -- - 0.0 0.0

Chemical Analysis of Hatef Samples in ppm for Monitor Well G17S.
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Parameters

Dates Samples Collected

6-29-83 8-24-83

10-11-83

Arsenic

Boron

Cadmium
Chloride
Chromium (total)
Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver
Sulfate

Zinc

SO:tk/36

Chemical Analysis of Hater Samples in ppm for

-- 0.006
-- 0.9
-- 0.0
-- 89.0
- 0.0
-- 0.0
-- 0.3
-- 4.2
-- ~ 0.0
-- 0.48

o 0.1
-- 1,228.0

o 0.00
-- 500.0

- 0.0

Monitor Well G17D.

0.008
0.7
0.0
89.0
0.0
0.0
0.4
4.7
0.05
0.38

0.0
1,229.0

0.00
475.0

0.0



Parameters Dates Samples Collected
1—26-83 v 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic -- -- - 0.001 dry
Boron -- -- -- 0.5 dry
Cadmium -- -- -- 0.12 dry
Chloride -~ -- -- 520.0 dry
Chromium (total) -- -- -- 0.12 dry
Copper -- -- -- 0.0 dry
Fluoride .- -- -- 0.2 --
Iron -- -- -- 0.1 dry
Lead -- -- -- 6.0 dry
Manganese -- -- -- 1.58 dry
Residue on Evaporation -- - -- 3,508.0 dry
Si]ver --= - -= 0.00 -
Sulfate - -- -- 1,375.0 dry
Zinc -- -- -- 0.2 -~

SO:tk/36

Chemical Analysis of later Samples in ppm for

Monitor Well G18S.



Parameters Pates Samples Collected

1-26-83 1 2-28-83 6-29-83 8-24-83 10-11-83
Arsenic -- -- -- 0.001 0.002
Boron -- -- -~ 0.9 0.0
Cadmium | -- - -- 17.0 13.0
Chloride -- -- -- 1,500.0 530.0
Chromium (total) -- -- . 0.01 0.0
Copper -- -- -- 0.0 0.0
Fluoride -- -- -- 8.0 9.8
Iron -- -- -- 18.0 6.5
Lead -- -- -- 0.05 0.05
Manganese X -- -- -~ 80.0 46.0
Nickel -- -- -- 2.5 1.6
Residue on Evaporation -- -- -- 7,142.0 4.506.0
Silver -- ' -- -- 0.01 0.01
Sulfate -- - -- 2,950.0 2,300.0
Zinc -= -- -- 100.0 90.0

Chemical Analysis of Water Samples in ppm for Monitor Well G18D.

SO0:tk/36



Appendix B

Soil Boring Logs
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(7% -%Z.ﬁff PO stot Zinch LD Hush joint thranded schedule 40} i, gg gg ;!I " A/gn‘]Bo:/c
479 0¢) DESCRIPTION N Bl el i e REMARKS
E 0 =25 Fill material E E Au?:red fo ZISﬁ
T il wi no sampies
3 -3 Taken
3 -7
25-3.5 Same as above - -
— — 3 —
J35- 50 Light brown S very Fine o Fi, - ]
T 3r9m, ﬂn’n/y ed ,cé?:y v e 4 _.-S ¢
- - I
@-L: — 5 —
X 15563 Same as above = 3
J6.3-66 L/al'f' brown S/t E 6 ?Sz
1 6.6~ 7.2 Light brown Sand very Fine 7o fine - -
— rm'n, f'hfnly 6¢JJ¢J, dry — 7 — cs
=1 72-8.7 Brown c[azez Silt, micaceous, 7"4/»/, nt .
_ bedded 5 Some roof's y iron sltams a/av, .8 i 3
3 beds , moisT — -
87-100 Gray - brown Sand very fine fo fine C 3
— grain, thinly &//d, some rodfs, ion [ — 9 <— H_.C
o sTains 4./0"7 M;, we? - :Sq. ~
0? —’_'/0.0 -/0.7 Same as above ___—/O :
@ 5/0.’7-11.! Brouwm Silt , iron J?‘u'm'hj E 555 X :_3_
/11 ~11.5Gray Sand very fine To Fime grarn, — /1 — 2
3 Thinly bedded , iron sTwhs along beds, £
7 7race roofs "_/2_‘5 55 n
- - e —
2 11.5-13.0 Gray Sand Fine 7o Fme gran, £ 3 6 3
i micasceous, Munly bedded with black [ [3—
= STreaks a/o»y beds , wet — :

1L 5321112
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j - 1073, Iwyéﬂrpué——_
l

l “9‘2&5207 START FINISH | ABOVE PACKING
] T e PACKING
FORCLNG COLPWERT SIZE T START FINISH
mmm_mutm—_w
SCREEN
RRTTRTRE YR XRE TURRTIYY SAMPLES TERTERE
SUREEN WYERVAT TVPE XNS GUANTITY 2 < 3
2 g i‘a ",
i DESCRIPTION o g ‘g" }, E S REMARKS
4/3.0- /4-5 Same as above -7 2
Z — q SS|12] | —
3 — /4 — 3
& 3 /4.5~ 16.0 Gray Sand very fine To Fine qram, | 3
¥ thinly bedded, iron stains a/ana beds,[”_ /5 2
QP ] rwf?s , wel — 35,|S5|/4 T
—: /6.0~ 175 Same as above , a/ﬂmj/nms//f}z }/5 :
= E Js,|ss|is] |2
— . —/7— 2
/75~ /90 Gm ,ifgfz)ﬁ .2% fm. To me - -
- qruu ” sTns black [ -
- Streakts a/om’ beds , m __/8__'sq ssl/.s _2__
- = m
—/9.0-20.5 Gray Sand very fine To fime gramn, 79—
3 thinly bedded , black sTreaks n/o», beds [ . 5
P 3 iron *sFas , wet C L JSdSs|i3| |5
& —20—
M 3205-21.0 Same as above - 3
—2/0-220G fine 7o fine [—27 = 5
Ehi 7,';‘:” iy .J;"'Z%m heks  E o 3SuIs8|k8 |2
- a an’ bd: we?t = =
131706
22
- Bormg compleTe ~ 3
- -
— — =
— —
- - -
— .'_ -E
] - 3
— mi—

L 5321112
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=

L S e

— ORI
4/9.07

START FINISH

al

mréwlmg

ABOVE PACKING
Veshs Vi a0

START FINISH

"Exrelfe with Ca
benTon/7e

%M—M%ﬁ&g“——‘}fﬁﬁ -00F .
%fn’-ff —_ 42197 PVC # scneen s/t sand
oy 0 PVC SAMPLES
- Sherr yTO/ﬁ’O
~STREEN WYENVXL VP ARG GUANTITY 2 < o- Dou o/an
30.44 ~ 3544 £t PVC*10 sZ:rZ,a' ch IO Flush omt Hhmaded schd. 40 | g ;§ g; % i’i‘ ”'Kena&m‘e
1902 DESCRIPTION s o b e B REMARKS
= = ~ - Augered To 20#
& - = ¢ = #keho SMP CS
- ) ) ' ~ = aren
,;,&" "3 200-25.0 Gray Sand very Fine To Fime qrun; F 20 -
- ﬁwn/ bet/dccf me b/nck sfreaks — -
= A/dn beds , micaceous , some rools, (—2/—]
] wet] 7 g -
= —2271 ks
— —23—]
= 24
& 3 -3
& ~1250-300 Same as above -5
. =
= —26—
= = 572
= E 3s,,/Cs]24
— —28—
3 29
& 3 -
cg" ~] 3Q0-3L7 Gray silty Sand Sand very fine To fine grain; — 30—
g - black sfreaks a./on3 &J: wel [~ i
— —3/—
53/7 -33.8 Gray S/t black sTreaks a 5:&, E’ E 0
= Gy o 32 ?s,,,cs4.
e 532-1112
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D . —— i w—

yﬁm *Lll 04‘@7 STAAT FSH | ABOVE PACKING
‘ it Y,
LOCA
T e PACKING
FEWLORS TOUPKERT 3174 8 eor—— START .
FTOPTETOR OEPYR. | GEORCCR DEPYH
SCREEN
[WECLCASING “YYPY XRC GUARTTYY SAMPLES
L-
["SEREEN NYERVAL VP ARG QUANTITY 3 b o-
HRTIET
DEPTH ,§ 532 i

DESCRIPTION REMARKS

3
|

3 -
1338-342 6 Silt black streaks a- 3
= fruy sqedy St black streaks a- E . 3 1cg
Ny J342-350 Gn;/ 5_422 very Fine tofine grain, :5'4
. wet. .

(¥
W

JQ{(O

llllllllllllllllllllllllllllll|lJll|lllllllLlllllJ|lllllllll 1

Borins comfa/e Te

]Illl]llﬂ]llllI]TlllIIITITIIIIITIIIIIIIIIIIIIITIIIIIIIIIIII lllI]llﬂ

lllLllllllllllI_I_lllllLllllllllIlllllllllllllllllllllllJlllll
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ISRV T
41994

START

FINISH

2y ylyss
“YE

START

FINISH

TR ——

m*"wné-—

ABOVE PACKING

silica Sand and hen

ToniTe

PACKING

conerele with Ca

: : /s | ' bentonfe
i ul 7 zz’i g A 7000 300 | saud
SAMPLES
= . .5/r¢rry Otro
~SEREENTENVEL TUARTIYY — 3 <lt 2 o- pWi ﬁ/ﬂﬂ
| (24204 PUCHID ot Zunch LD Pluch st themded ch 901 § 11411 H 37 | e
DESCRIPTION DerTe s(EyEsid 2 REMARKS
4/9.94 -
300-25 Fill material = 3 ﬂq&er.:( s: z./fff.
- - - wi ” m 'S
— — [ — Faken ’
— 2
12.5-50 Same as above E =
';': — 3
E E Is,les
= 4
X3 B
¥ J50-6% Sane as abon, wetl — 5 —
3 [ :52
— : — 6
J 6.4 -84 Light brown Sund vevy fine To £ 3
_-—: Fine 7ra[n 5 wet E__ 2> 3
= C 3 [CS|34
= — 8 453
— - 9
X -
§—: 100-10.8 Dark gnz.-é/n.ck Sand mediam 7o [ 79—
- coarse n, very wet ~ P4 55 ;
—7/0.8-11.5 Dark grey - green C/az moff/eJ, miyy 1.5 6
: mo:':f' : :S’ /5
] /11.5-125 Same as above = -
3125127 Brown claysy Send ivon sTans ,Fine ?'2_554 ss|/.2 55_
_5 9/&[’\, mois - /3]
- - -
3 - 7]
— i

CEARE
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M cou[_ “i n : z:g gEi éé 7 START i FINSH | ABOVE PACKING
-&W’P
LocA TII PACKING
FERCNG COUPRERY BRS 17+ S Ty STAAT FINISH
TR DT SEOTX SR
Mk TV XD GO SAMPLES oL
SENEERRTENTT TR TR SURRTITY F _EE 3
e =— } |11 EE HE
0694 DESCRIPTION y i i i REMARKS
1130-/%5 Brown Sand very fine To Fine 7r¢/n, - - 10
- +hinl AeJJeJ, 1rom sTains 4/0116 F_ :57 M A —
-] bediing , moist /43 /4
o J/45-/6.0 Same ds above — -
N /55— 6
ﬁ - = / :58 S5(09 ‘5’
— 76.0-17.5 Same as above , wa? T bottom — /6 — &— H,0
3 E Jsalss 4
- /741 3
1/7.5-/9.0 Same as above n -
— /8 —
- E 8 SIO SS !’L
3 = 14
3 /9.0 - 20.5 ..Sameffxs. wbove a/f/ray’/, no :—/7 Pulled auger u
¥ ] 1ron starms - 12 7 20.0F
N ~ S,,1SS 'C 170 20077 an
R — 207" 12| installed well
M 205-22.0 Brown Sand Fine qran, some
black sTreaks at botfom alon 2/ 7
beJthj, we'l 3 Sig|S3 T

397.94
Bormﬂ com p/efe

N

JlllllllllllllLllllllllll LllllllLJllLJl 1111

TTTVYTTIIT v VI rrraTprraTTfrrrrgrrii
RARRN LRARERLLAD LALLM I

lllLLlllllIlllLLlllLlllJl llllLllllIl
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T i

START FNSH | ABOVE PACKING
silica sand and ben -
7/”/’ 3 7/?1 31 fonite
STAAT ' FINISH 'ACZ";;OQ)‘E W/# C’a

7:00A scresn s Fu_sand
SAMPLES
. g/;erryr(/?rn
NPT RYENAT ~ SR i 2 o- Loug folan
27.26 - 32.26 Ft PU WDt 2mh T2 fluh g Z t ik osie
4200 DESCRIPTION s i i e REMARKS
= = At:EenJ to 20 ft
3 — ] with no samp/es
Q-J . : — 20— taken
°§r - 20.0-25.0 Brown Sand fine grain, wel - -
- —2/—
- - 7
— 22—
3 = 4 €S
— — 23—
3 = 55/3
= — 24—
. — 3
... 25—
&) "3 250-300 Same as above, grey at -
- -
- bottom - -
— — 26—
= = P
— :_.27_“
- E 31CS
— —28—
3 = IS
- 297
0 3 -
Q" _ . — 30
A ] 300-350 Gray Sand fine To medum £ 773
- gram , micaceous , brown sfaming [ -
- From 3% 10 35%. ) black streaks :31—_—-_5
3 along beds Through bottom 2 inches, £ P
] wet "E 3
— — 327
] - 3CS
— :_33—15,1

L8532 7112
o v &
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"520.8

64085 GI8D

Mmr!t%wuné—

; n 7 STAAT FINISH | ABOVE PACKING
' h cor ’
80 LOCA
YT PACKING
[FSWCTRS TOUPERT — St —Teer START FINISH
Beiel” tasv B ias EEEEE— o8-
SCREEN
A e vy YT IRE EUAR e i
" b SAMPLES
L-
TR RYERVIC TV IRE TCANTYY §§ < ;E . o-
3 L
- NHHE
820 DESCRIPTION S Bl e e : REMARKS

30.0-350

¢

Grd)’ M Fine To medium

}ﬂm ) Micaceous , browm sTaini ng
rom 34 fo 354 6/nck STreaks
4/0:3 beds #mm’l\ bottom 2 mds&:

q
\

W
X

w
W

llllllLLllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Borm’ comp fefe

Illll]llfl]TlllIlllllllll'llllIlllI||Ill|IIIIIIIIIIII1IIIIII lllllllll

llllllllllllllllllllJlllllllllllllllllllllllllllllljlllIllll lllllllll
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Appendix C

Monitor Well Construction Data



G I5s

MONITOR WELL CONSTRUCTICN dell lo. 6_+'655-
Elev. Prepared by: S QO++o
428.87 (Tep of PVC)
Sfle-uP Z-q3 DeEth
--%Z;Z.?fé---Ground Surface
Concrete with bentonite plug
G L S | N - 2ft
XU
\Ae(‘/\ '\’0{‘\ Packed with 5///(4_
(Do‘*){ @d‘ sand and benTon %
1
s°A
O
I 274 b SR § | | /381 L.
Concrete with bentonite seal
_-_[_%_O._é_._?i__-______________________-___ Ay --./.Z.O.ff -—p -
LTS . || ..2L0f*
Sc¢reen :E;- Packed witn SI/ICQ
Total length 5 f# ; sand From 19-23f¢
E m sritu San0[23-26
Y4 A SO 5| __2607#
--‘z?i?-%eottom of boring---c-cccmcacea-- __,2__6__0__/‘% -l

Pipe: Type and quantity 2 inch LD Flush jon? Threaded schedale 40 PVC w.i?h
710 slot screen ; 7otal feel” of ca.s/};{; mcluding screen is 28.93 f:f.,; used
7L¢7C/On 7.@2& on 7%%40/66/ /'a/nfs,: gj 57"-# XJ‘!‘MCA a//amef&r Sfee/ forc*
TecTive cover was /ln.s';z;//ea/ with /oaa//ock.




MONITOR WELL CONSTRUCTION ell Yo, C’e { 55 Ds
Elev. Prepared by: S. Q44

42899 (fep of PVC) ...
sTick up 2.94

--f/-"-z-é-'-o-i----Ground Surface
Concrete with bentonite plug
G 25 X0 L U | N - I 5 -
o ‘\)«/ Packed with
f x® |
\;(\\ B cultings
c ’
o~
U
H06.05 . Y 20# L
Concrete with bentonite seal ‘s
H03.75 BB 2237 .
39575 e 1 - 30.3ft
Screen :E. Packed with
Total length 5£%t E /n_situ_sand
39075 . g | _....3537
-‘3-9-0'-7—‘5—'-80ttom of boring---c-ceccceccccbd ---. 3 i‘}f} {

Pipe: Type and quantity 2 snch IpD F/g;ﬁ "gg'gt fﬁaga’ea/ scAeJu[L ﬁ‘o PvC wﬁ%

#/05/07‘ Screen | Total feet of aaSIhqr /'nc/ual/'rg screen /s 35, /iffv; used
Tet/on Tape on Fhreaded ,'Q/g;t:}' a 55t x Y4inch diamefer 57‘ee/’2r0 -

Jeclive cover was /ns?‘ad//ea/ with Pad/ack.



MONITOR WELL CONSTRUCTION

Elev.
42400 (Top of PUC) ...

Stick up 2.88f+ Depth
J-&Z-[L[-Z----Ground Surface

Concrete with bentonite plug

e J A
S xe
*\‘e “o‘
50 g
ce
O.,'V
262 e B.5f
Concrete with bentonite seal
HQ8I2 e B - (3f1
40533 e U s /15797t
Screen
Total length SFr
A00.33 e _RO.797+
-?QQLQ‘-Z-Bottom of boring----eccecccccce bmudd -- &_0__5:_707"
Pipe: Type and quantity nch LD Flush jont 7h

Gl6S
Well No. S+64-S-

Prepared by: S O++o

Packed with s//ica

,mm’ anc/ éen??m/ 7‘6

Packed with .s///ca

sand 131, /182 F7

schedule 40 PVC w.ith

#/0 L 0.0/ ""CA) | /ot screen; Total feet of cas/ng /nc/ac/:hg screen s
23.67 ff;' used 7ef/on Tape _on thread ed jomls ; a SFr X 4 inch di-

ameler steel protect/ve cover was /'nsﬁ\//ea/ with /caa’/ack.



GI6D

MONITOR WELL CONSTRUCTION Well No.
Elev. Prepared by: S O++4o
42393 (tp of PYC.............
57‘:’4{ vp 2.83 fr
--.‘LL.ZZJ-Q.---sGround Surface

Concrete with bentonite plug
Elall e NN St .
((\ ’(b Packed with s//ica
)<\(\0 ,(0(\ sam/ 400/ Aenfbﬁ/f&
o 4!
™0
G 1

. -4 2301 S U] | VLR 2 S

02O . | A
3L || ....299/%
Screen g Packed with /n
Total length éft g sifu SMJ
386D | 3497
'iaié--/--o-aottom of boringe-<cemcmmccecccbd ---- ._3_5_707'

Fipe: Type and quantity 2 /ncA IQ qu.;A mmt sz/‘d .rcAe/u/e, WPVC W/
*10 (001 ach) sh? screen ; tots

usec/ TeFlon f%_m_ﬁmﬂ_}m'gﬂ a_S¥r x 4mch JiameTer

/Droféc‘f'/ve. cover \WAs m&'/"a.//cd W/H\ ch//ock

S/




MONITOR WELL CONSTRUCTION

Elev.

--__‘z‘.Z_/.-.Q.?.--(].“o  E PV

--fl‘./.cz..o.é----Ground Surface

Concrete with bentonite plug

HlEde ...

0806 .

Concrete with bentonite seal

4035 d £

B g

Screen

Total length 5 F*

29.60 L

-s-qzo-é-Bottom of boringe----ccecccccca--
Pipe: Type and quantity 2 ;i
(0 0/mc/s§ s[of Screen !

LT BT IRV

GI75
Well No. 4625

Prepared by: S Orto

Packed with s//rca

Sand _and benton:

Packed with s//ica

sand /551 /7 F
/i siTa sand /7 1o 224

-
fo 40 PVC wi' 7"/0

used Z':f[on '/'g:ee. on Threaded jornls ; 4 5}}" x 4 inch ﬁm_:r_J.Z'&QQL

teclive cover was insTalled with /Daa/ Jock .




MONITOR WELL CONSTRUCTION

Elev.
42197 (Top of P ...
;--%-/-?'-Qz---oﬁround Syrface

Concrete with bentonite plug

7

.{@
" \
%‘\& ‘,\(0@
0 /P
(> o
v
CHBQRAT e A2 fr
Concrete with bentonite seal
H900T e R INEAS
3886 e 3044 Fr

Screen

Total length 5 £F

G /7D
Well No. /095

Prepared by: S OQt+o

Packed with s///ca

Sand gnc/ benToniTe

Packed with /m s/7w

sand

-

‘e 38.34 . yse

38363 e -S54 Ft.
-igi-Q?-Bottom of boring-------cccceaa- L— ----3-5-,5"
Pipe: Type and quantity 2 jnch LD Flush jom? fhreaded schedule 40 PYC with #/0
y t s . asine i y
o 0 ded o

was insTalled with Pad/ocK.

ee( Tect) v



. G/85
MONITOR WELL CONSTRUCTION Well No.~oBR<S

Elev. Prepared by: S Orso

_422.88.. (top.of PYC).........
stk vp 2.75‘)“7?

.'.4.[?‘3ff----sround Surface

Concrete with bentonite plug

/3 T

XU i e
\’( Packed with s///ca

A
‘Q(\e’ A0 sand _and benton7

Uf:
. 77201, S UX-22 A
Concrete with bentonite seal s :
I Y1 O . S A AR
. 4 oL AR

Screen § Packed with
Total length jﬁ: _:"5: N ;[7‘14 Sgna/
NG LA L S | _..20.47"
-3--& 6%Bottom of boring-----=svececaeu- ... 40 ﬂf

Pipe: Type and quantity 2 juch I D Flush rom? Threaded ;(ﬁgi'g/a 40 PVE
#‘ﬂ @Q{ . é) Swpen . Total Feet oF :“m’ :tzcétﬁnj scowen 23.3% £ ysed

/ ,mfccfwe/

Cover was msfalled wi*h fa//dck.



. G 18D

MONITOR WELL CONSTRUCTION Well No. -S89
Elev. Prepared by: S Q+1,
42188 (Top oE P oo
stiek up /.88 Depth -

---g‘.Z.Q.QO---;Ground Surface

Concrete with bentonite plug

7 by oo N : -p-

" -\(b Packed with s//ica

A ot sand and bentonite

0

¢‘=°A
. 3 Lo X ¢ ..ot A
Concrete with bentonite seal
L2000 . E ..... a1t -
32 —— | | | - 27,26+

Screen Packed with
Total length _ 5 ff in siTu sand

L Y S -..32.261t
-éaigo-sottom of boringe-ecccccccccmce bd oce- 35ff

Pipe: Type and guantity MMMMMO_M_A th #/0
0.0/ inch) scree d

X ' %

cover was installed with Paa//ock.



